Summary. A 50 % decrease in ovarian weight occurred within 4 to 6 days after hypophysectomy, accompanied by a gradual reduction in the total number of normal vesicular follicles and the disappearance of all the largest follicles. There was an initial accumulation of atretic follicles followed by a reduction in their numbers as they became absorbed in the ovarian stroma.
INTRODUCTION
Relatively few accounts have been given of the action of gonadotrophins on the ovary of the guinea-pig. Those of Aron (1932) , Loeb (1932) , Guyénot, Held & Ponse (1939) and Guyénot & Held (1941) have been summarized and compared by Hamburger & Pedersen-Bjergaard (1946) who themselves made a detailed quantitative study of the reactivity of the guinea-pig ovary to a variety of these substances. As far as we have been able to ascertain, however, only Guyénot et al. (1939) and Guyénot & Held (1941) have carried out investiga¬ tions of this sort using hypophysectomized guinea-pigs. In the former paper, an extract of urine of ovariectomized women was found to have only a folliclestimulating effect on the ovaries. In the second paper, the consecutive action of this substance and chorionic gonadotrophin (cg) was examined in two hypo¬ physectomized guinea-pigs. One of these animals died on the 2nd day of treat¬ ment with cg, and the large follicles resulting from the first part of the treatment were already showing signs of luteinization and thecal hypertrophy. The second animal was killed 1 day after a week's treatment with cg. The ovaries were greatly enlarged and contained many heavily luteinized follicles which had formed corpora lutea or pseudo-corpora lutea ('meroxanthosomes') but there was no mention of the occurrence of ovulation. The ovarian response in the immature guinea-pig to cg without previous treatment with pregnant mares' serum, was shown by Freed & Coppack (1936) to consist of thecal luteinization in follicles with or without an antrum and it was considered by these authors to be essentially similar to that in the immature rat.
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The aim of the present work was to find a method of inducing follicular growth and ovulation in the hypophysectomized immature guinea-pig in order to compare the corpus luteum so formed with that produced in the intact guinea-pig. A necessary preliminary to this study was a quantitative investiga¬ tion of the effects of hypophysectomy on the ovary, and the results obtained form the first part of this paper. 
MATERIALS AND METHODS

ANIMALS
The animals used in these experiments were drawn from a colony of albino guinea-pigs of the M.R.C, strain and were maintained on a diet of SG 1, green food and hay. All were immature, 3 to 4 weeks old and between 200 and 300 g in weight. All body weights were recorded after an overnight fast.
HYPOPHYSECTOMY
Anaesthesia was induced by the method described by Rowlands (1961) and the operative techniques, including that of tracheotomy, closely followed those of McPhail & Parkes (1933) . The approach to the basisphenoid, the drilling and the removal of the gland were identical to the previous methods. The trachéal cannula, however, was a short-bevelled hypodermic needle bent into a U-shape as was used by Good, Ely, Heiselt, Done & Keeley ( 1956) . A plug of gelatin sponge (Sterispon) was placed in the drill-hole and a thin patch of the same substance was used to seal the incision in the trachea, after the removal of the cannula.
The pituitary gland was sucked out through a collecting flask in which it was usually possible to identify the anterior and posterior lobes and to estimate roughly the completeness of the removal.
All the animals recovered quickly from anaesthesia. They were given by mouth 6 mg of Cortisol acetate and 250 mg glucose twice daily for 2 weeks after operation as recommended by Brooks, Clayton & Worden (1959) 
Quantitative
The observations, given in Table 1 , show that the relative weight of the ovaries was reduced by about 50 % in 4 to 6 days after hypophysectomy, after which there was little evidence of any further reduction in the size of the ovaries.
There was a slight reduction in the relative weight of the uterus, but that of the thyroid and the adrenal glands does not seem to be affected by the operation. A dose of 100 i.u. or more given on the day of hypophysectomy, or such a dose followed by a supplementary dose 5 days later, usually resulted in the formation of large numbers of large follicles with somewhat dispersed granulosa cells. These large follicles all appeared to be undergoing atresia; the condition of the granulosa was often difficult to assess but the oocyte was invariably abnormal and usually without chromatin material. In some cases the luteinizing Table 4 ovarian response to varying amounts of hmg injected once daily for 5 days beginning on the day of hypophysectomy
•Suspended in beeswax and arachis oil. effect resulted in the formation of luteal cysts, with a degenerate oocyte retained within a sphere of 'luteal' tissue with quite well-defined boundaries and a central core of loose fibrous tissue. It is impossible to determine whether the granulosa was involved in the formation of these structures ; it was destroyed in the atresia of the follicles which degenerated without forming such cysts.
Human menopausal gonadotrophin
In a preliminary test, three hypophysectomized guinea-pigs were injected daily with 0-2, 1-0 and 5-0 mg of hmg for 5 days beginning on the 2nd day after operation. As no quantitative or histological response was elicited in the ovaries of these animals, further tests were begun on other guinea-pigs on the day of operation and the results are summarized in Table 4 . These show that no obvious increase in ovarian weight was caused by any of the doses ; a much less pronounced stromal reaction was evoked than with pms, and there was little evidence of follicle stimulation. The ovaries of the animals that had received 401 5 mg of this preparation daily contained no normal vesicular follicles, but in some there was a single greatly enlarged follicle with a degenerating oocyte (the nucleus contained no chromatin) or a large luteal cyst similar to those induced by large doses of pms. The injection of 2-5 mg and 5 mg of hmg, suspended in beeswax and arachis oil to retard the rate of absorption of the hormone, did not vary the ovarian response in any perceptible way. The in¬ travenous injection of cg after 5 days treatment with 2-5 or 5-0 mg of hmg failed to induce ovulation.
Other gonadotrophins
The results obtained with other gonadotrophic extracts are shown in Table 5 . A daily dose of 0-1 mg of sheep pituitary extract, beginning after an interval of 1 week after hypophysectomy, failed to increase ovarian weight and caused no The pituitary homogenate prepared from male guinea-pigs caused an increase in ovarian weight in the two animals that received it. A smaller dose of a similar preparation from hysterectomized guinea-pigs, was given to one animal but had no effect. Such effect as was observed in these three animals was similar to that caused by the human pituitary extract (above).
DISCUSSION
The effect of hypophysectomy is to increase the proportion of follicles which undergo atresia, to such an extent that all the vesicular follicles are affected together with many smaller ones. Our counts and measurements of ovarian follicles at successive intervals after hypophysectomy of the immature guineapig confirm the conclusion which Dempsey (1937) reached with regard to the adult animal, namely that follicular growth, up to and including the early stages of antrum formation, is independent of the pituitary gland. That this was the case in the rat had already been shown by Smith (1930) .
The refractoriness of the Graafian follicles in the hypophysectomized guineapig to stimulation by exogenous gonadotrophins, seen in this work, is in marked contrast to the responsiveness of the follicles of the hypophysectomized rat. This characteristic of the rat ovary has been widely used as a means of investigat¬ ing qualitative differences in the hormonal nature of gonadotrophic preparations {see Noble, Rowlands, Warwick & Williams, 1939; Rowlands & Williams, 1940/41) . The ovarian response in hypophysectomized guinea-pigs that has been found to occur almost consistently to all gonadotrophins that were tested is the so-called stromal reaction. A similar reaction has been described (Rowlands & Williams, 1940/41) formation of normal corpora lutea. Guyénot and co-workers were particularly concerned with the distinction between 'auxogenic' (follicle-stimulating) and 'crinogenic' (luteinizing) fractions of gonado¬ trophin, tested in hypophysectomized guinea-pigs {see Introduction). Our concern has been to attempt to induce an ovarian response sufficiently 'physiological' to permit the establishment of an ovarian cycle in the absence of the anterior pituitary gland. The Swiss workers did not report such a response to any of the preparations they employed, although they found a purely 'auxogenic' response to ufo (hmg) after hypophysectomy (Guyénot et al., 1939 
